and birds seem to have been neglected up to now.
It seems that such reseach is very important, interesting, and necessary in order to known the phylogenetic transitional process, or evolution, concerning the junction systems of lens fibers.
With this object, the author has observed the junction systems of lens fibers of reptiles and birds under an elecron microscope by the filmy replica system method.
Materials and Methods
The species of reptiles examined were; Clemmys Japonica of the order Chelonia; Gekko japonicus, Eumeces latiscutatus, Elaphe climacophora and Agkistrodon halys of the order Squamata; Alligator mississipiensis of the order Crocodilia.
Avian subjects were; Gallus g. var. domesticus of the order Galli; Anas platyrhynchos of the order Ansers; Strix uralensis of the order Striges; Corvus levaillantii, Hirundo rustica and Passer montanus of the order Passers.
Preparation for the replica system method Freshly collected mature lenses were fixed for more than one week in 10% neutral formalin. The fixed lens was washed with water for about 30min. After the water was excluded sufficiently, the lens fiber piece was peeled off like an onion skin by means of tweezers, and from this piece the replica was taken as follows:
1. First-step plastic replica making
The fiber piece was immersed in the solvent (methyl acetate) for about 3min. Before volatilization of the solvent, the Acetylcellulose Replicating Film (Bioden R. F. C. Oken-Shoji Co., Ltd.) was laid over the sample and was pressed with sponge for 2min.
The replica was carefully stripped off the sample by picking it up with tweezers.
Then, the follwing treatment was given.
2. Vacuum evaporation treatment.
In order to smooth out the creases in the film, it was placed between two plates of clean glass and fastened with cellophane-tape, and kept for about 30min in an air reproduced surface upward. This order, still alive, is divided into two suborders, i. e., the suborder Lacertilia, the suborder Ophidia; and their junction systems were entirely different from each other.
Suborder Lacertilia
In gekkoes, two kinds of protoplasmic processes, namely, the giant processes and the overall aspect looked like sawteeth. The small processes which sprouted on a stricted at the roots. With these two kinds of processes, the lens fibers interdigitated one another tightly and complicatedly.
On the surface of the lens fiber, spherical wall spines of various sizes and hollows of their molds were observed ( Fig. 1 ).
Though the lizard showed the same structure as the gekko in substance, neither of the two processes were so regular and highly developed as those of the gekko. Small protoplasmic processes grow thickly at each edge. These processes resemble the small processes of teleosts in size and form.
Suborder Ophidia
At the edges of the lens fiber, fine protoplasmic processes grew luxuriantly, and interdigitated with the adjacent processes. The manner of junction was the same as that of bovines (TANAKA and IINO, 1967) . These fine processes were uneven or fine wall spines were observed (Fig. 2) .
The junction system of this order was the same as that of snakes in general, but
On the other hand, a fairly large number of broad, flat-or arc-ended protoplasmic processes existed among the small protoplasmic processes, and these types of processes resembled the characteristic forms of the protoplasmic processes of birds, which will be discussed later in this paper.
On the surface of the lens fiber, curious forms of wall spines, such as dovetailform seldom seen in other reptiles except in just a few nucleus lens fibers of snakes, whereas, in lens fibers of birds, they were characteristically observed.
In addition, the protoplasmic processes and their interdigitation, which were the same as in mammals, especially dogs, were occasionally observed in some parts of the lens cortex (Fig. 3 ).
C. Order Chelonia
Three kinds of junction systems were observed in this order. First, about the equatorial zone of the lens cortex and intermediate layer (between the cortex and the nucleus), the boundary line between the adjacent fibers meandered generously, and protoplasmic processes as well as their interdigitation were quite irregular or obscure (Fig. 4) .
Secondly, in the same layers, but a little apart from the equatorial zone and toward the poles, exactly the same junction system as that of the gecko was observed. The sizes of the two kinds of processes were the same as those of the gekko, too.
Thirdly, protoplasmic processes whose tops were round, with constricted roots, were observed about the poles. The manner of interdigitation was the same as that of bovines. On the surface of the lens fiber, many spherical wall spines like those of the gekko were distributed, but near the poles, none of them were observed (Fig. 4 , Inset).
II. Class Ayes
The junction systems of lens fibers in this class had common characteristics with few exceptions.
They were as follows:
1. Protoplasmic processes were remarkably broad in comparison with their length. These processes showed various form, such as, a fan, a dovetail, a teaspoon, a seedleaf, a baton, etc. They were maximally developed in the intermediate layer of the lens (Fig. 5 ).
2. Remarkably developed wall spines were observed on the surface of the lens fiber. Though they were most developed at the equatorial zone of the lens cortex, they were gradually less so as they approached the lens nucleus or the poles (Fig. 6) . However, they were seldom observed near the lens nucleus (Fig. 6 b) .
C. Order Passers
In case of crows, protoplasmic processes were like those of other birds in all lens fiber layers with the exception of the lens cortex, where the processes were so exceedingly short and flat that it seemed as if no interdigitation with the adjacent lens fibers existed.
Plenty of wall spines of dovetailform or seedleafform were observed (Fig.  6 c) . Both the sparrow and the swallow were approximately the same as domestic fowls.
D.
Order Striges Though the birds of this order have a special ability, namely, they are able to see in the dark, there were no remarkable characteristics in the junction system of the lens fibers. However, protoplasmic processes were not so broad as those of the domestic fowl, and numerous relatively slender processes were observed. On the surface of the lens fiber, great and unfixed protuberances were observed in scattered locations (Fig. 6 d) .
Discussion
As the class Reptilia is called a heterogenious group and considered to be a collection of a variety of kinds or types in respect to systemic zoology, the lens fiber junction system of this class also seems to be a mixture of various forms of processes or spines and manners of interdigitation.
Therefore, no such fixed junction system as is peculiar to elasmobranchs, teleosts, birds, and mammals, exists.
For instance, the lens fibers of lizards and some parts of the lens fibers of turtles show the same junction system as that of teleosts. Snakes show a junction system that is made up of fine protoplasmic processes only. Moreover, crocodiles have protoplasmic processes quite resembling those of birds.
From the viewpoint of the lens fiber junction system, it is strongly inferred from the results of my observation that reptiles and teleosts are closely related.
Apparently, the lens fiber junction system of snakes is entirely different from that of teleosts, but the fine protoplasmic processes of snakes are similar to the small processes of teleosts in their forms and sizes. Therefore, it is suspected that if the giant processes of teleosts stretch themselves and the small processes remain as they stand, the same manner of interdigitation as that of snakes is formed. Actually, plenty of transitional figures are observed here and there upon the lens fibers of conger eels among teleosts, where the giant processes stretch themselves gradually, and a manner of interdigitation similar to that of snakes is developed (Fig. 7 a) .
In addition to that fact, in some parts of the lens fibers of snakes, there exist figures which seem to be the remainder of the giant processes (Fig. 7 b) .
The above mentioned facts indicate that the lens fiber junction system of reptiles and that of teleosts are very closely related, and further reasoning suggests that common teleosts have developed into the order Squamata by way of the order Anguillida.
As for crocodiles, they have processes which resemble those of birds; whereas, the manner of interdigitation is the same as in mammals. These findings support the author's assertion that this order is just at the turning point where reptiles developed into birds and mammals. (TANAKA and IINO, 1967; TANAKA, 1969) , suggest that the lens fiber junction systems, viewed from a phylogenetic angle, seem to have evolved directly from teleosts into reptiles, without passing through amphibians, and, furthermore, reptiles have branched off somewhere near crocodiles and have developed into birds or mammals. 
Summary
Lens fiber junction systems of reptiles and birds were investigated from the phylogenetic point of view, mainly using the replica method. The results were as follows:
1. There were so many kinds of protoplasmic processes and their junction manners that no fixed form existed among reptiles; namely, gekkoes and turtles were provided with the same junction system as that of teleosts, snakes were composed of small processes only, and crocodiles had a characteristic junction system similar to that of birds.
2.
Reptiles were more closely related to teleosts rather than to amphibians, and crocodiles seemed to be just at the turning point of developing into birds and mammals.
3. Birds had common characteristics in their junction system; i.e., broad protoplasmic processes, well-developed wall spines, and a junction manner which was the same as that of bovines.
